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(57) [sub] 

[sis] »*ttt«*L, wn!itt!45iii< % ^mtmmmm 
iMfc&m (i) ***>is*«^4*ifc^By^ 

(2) TBE-itta: [1] . [2] , *fctt [3] -e*te 

* [4] T»ai*ixSI»*»igb*tt**i-syeiy*©iMf 
W(*fc«r^3*-C^o y U 

[1] 



[<t2] 




[2] 

« [2] ip, Ar lf±TE«3S*»feilttixS*«r**> 

1\ ) 
HtsJ 

-^-CHj-CH-CHj-O — Ar 3 — O-) — 

[3] 
Mfc4] 

[4] 

(3) ±SS (1) 
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(2) 



[ft#Jg2] ^^SfcSa^A^ftfc^Byy^ % 

[1] -tr*$tL5«l?)jILmfirSr*-f-5^ns/^(c 
X /w* A $ iifc ^ n y y TNfc 5 r t £ mm t 

1"5 lit 1 Sfctt 2 IE«(OiS^*ft?K„ 
[fti] 



-KM" 



(R 1 ). 

[1] 

Cl] 4", Xfi, -O-, -S-, -NH-, 4fc 

ttifflS*S3-«:*U R 1 !*, Ziffle l ;!>>?> 6 cor/i^/i' 
SrSl^U a W:0~3tf>8$rCfo5 0 Rl as&gcfcSJg 
[flf#54] — [i] tc&i^TXds-o-T-fc-Sr 

[ft 2] 



Q-CH 2 -CH^- 



CH 2 
O 



[2] 

(5£ [2] 4\ Ar l|iTISfi|jg75^il«ix5S^^fe 
-To ) 
[ft 3] 

y=¥->S*^t>b, bfio~4wggrefc9. c«o~ 

fcy b y y T?fc 5 d <!: 5r#m i: i~ SlitJfcJf 1 4 2 IE 
[3] T**$n5i^9)gL*{i2r^r-r'57 r Byy^^yw 
[ft 4 J 

-(- CH2-CH-CH2— O — Ar* — O -) — 

[3] 

<* [3] «K Ar2f4TE«ifi*>P)jBtfJx5a**i3 
1% 
[ft 5 ] 



30 (&) t 

[ft 6] 



(R 5 ). (R*). 



(R*)d (R 3 ), 



(R^ (R\ 

U d 14 0 ~ 3 <£»S3£T?& 9 „ e fi 0 ~ 2 ©S&T'fc 

[§S5fc*8] ^^^^®?S7!)S|IKWlC«A$iXT^^^ 
7"By^, [4] -C^^^tLSmJiSL^* 



(R^a (R^d (R 3 )* 

[ft 7] 




[4] 

[4] R4(i x ^^l^f>6WT/U=^/W«Sr 
f 140-4 Wlilgc-CfcS. R 4 ^^$>5^ 

- * (4 - S O 2 - fc-f) 
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(3) 



V o y * n y * U-C 6 0 ~ 9 5 

[if** 1 2 1 y * *fi^^«S* 5 9 0 %U±*> 
[M*# l 3 ] If** 1~10 ©vv«i*fcB*«>«# 

5 0 2 2 4 9 ^W^tt*^*^* » s-fW h V 
£© ^P¥1 0-4 5 9 .1 3^**5 .fctWHI* 10 
-2 1 94 3 *&«lCli*/U* ffc* 9 *-7»XA<* 

[0 0 0 3] r*i&©»»*-ett--*fc. JgA£ft5* 

#^1 0-503 7 88 t*«lirt 



1000 5] >» n tt, 

©a*******?'* y 

fc*»WI±. (1) ^*V«at#»AS*tfcyn y ^ 

*6to-C*>*. < 2) ^ 

[1] [2] , [3] ^^SiOIt* 

*y<W*:CB**tr (1) ©**H*»«©»*frife 
e«5t©-C*>5. (3) ±IB (1) 

5. 

y o y 9 t tt: 2 «gJl±»y n y 9 frW&m a $> 

<o 10 0 0 8] *%W^*iVNT^/^VS6S#»A 
0 5ffl»±»^^*y«» (-S0 3 H"C*t>*H5 

Voo0 9] WSWIclsv^^^vWMSXIt 
60 WK*A**fCV^v^Byf fctt. ^^«Wt 
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[0 0 10] #$§!HK:f3^T, *ro±gUc3^gg| 

[00 11] #951^*51' */l"*7&g#arA£*L 
fc7*n £ LTf4, fifljfctf, ^y^f-U^, # y (« 
-^fy^fuy) , 5ffy (T y /U7i-;n-r 

/u) . *tfy (7i=;^y-/-;A'i-r/i') , #y (7 
, >^y 7i^i'yx/i-7^ k, #y 

= — TVl^— 7Vl"7" h >\ /K y 31— 7VW-=— 7-;V7.)Vi^ 

» , #y (> f 73i=/i'->o*f-^) , #y (7i=/u 

>f;l/7*^77^V) , ^y ('771=^7*^77 

*L<«, -iRS: [i] X'm£tiz&<otevm{iL*m-t 

57-b^, -j&xt [2] -e*$ix5«H)igLHlffi«r«- 

x/u* >&mi>mA £ titt 7* p y 9 #m ^ & *i 5. 
[0012] 

[ft 8] 

(R 1 ). 

[1] 

(5t [1] >K xii, -O-, -S-, -NH-, Sfc 
[0 0 13] -JRSC [1] -C*3ft3*0igU|iflHH! 

ts/n^tuit *y (7==u>o , #y (r 
= y » , tf?y (7i=i'yi-r/i') . #y (7=1= 

[0 0 14] *T"b, — JRSC [1] K*5^TX/$S-0- 

■c^JW^y (7i=uyi-f/H ^»*L<, * 
ffcWKii, iffy (i, 4-7i=u7i-7;i') » *tfy 
(2-^^/u-i, 4-7i=i/>i-f^) » 4? y 

(2, 6-vM3vW-l, 4-7x = L'7i-7/l') , 
^y (2-7I-/1--1, 4-7i = l/7i-7;l') , 
?Ky (2, 6 -i?7i=./U- 1 , 4 -7^= U>=— x 
M , ^y (2 -^fvW- 1 , 3-7i = U7=-7 
A') » #y (2, 6 -ittf-As- 1 , 3-7i = l/Vi 
— 7-JU) , sKy ( 2 - 7i=/l'- 1 , 3-7i=l/7x 
— 7-M , 7$}) (2, 6-'77i=^- 1 , 3-7ai = 
U7=-tvu) «?^5^tfP>ix, ZtibnttfrX-. #y 

(1, 4-7i=uvx-f;i') , zKy (2-73i=/u 



(4) 

<? 

-1, 4-7x=uyx-f;U) . zKy (2, 6 --77 
1=^-1, 4-7i=U7l-7/l') AS J; >9$?£ L 
< , sKy (2-7i=/l'-l, 4-7i=1/>i-t 

[0 0 15] -jfcsfc [l] T'^^ttSi^tJiSLm&Sr* 

a. 0y*.tf» #y (7!=i/7x-7/H 
^Dyy<t7x7 -A-£ftfeJ£fc ta-* y #&TK*§£-t 

[0 0 16] 

Hk9] 

O-CHz-CH-) 

<jJH 2 

o 



[2] 

(it t2] a r it±Tmmmt>>hmtttiz>&z&t> 

•to ) 

Mb i o ] 

[0 0 17] -jRS; [2] -C**ix5*5igLmffiS:* 
[ftu] 

o 

H 2 C — -CH — CH 2 — O — Ar 1 

40 [0018] *{M«jfcH: % ^^^/u^y s/^/u^— t 1 

2, 3 -^f;U7i^>) i/i/yi/x- ^/K 2, 4 
- v/^ f /U7 xn/l/^ y v/^/l/x-f/K 2, 5 

xnyu^y x/W, 2, 3, 4 - h V * =r>vy 

^ z^?\s# y */zS/U=.— y"/U s 2, 4, 6 -. h ]) * f-jUy 
^-;vsf\) >yi?;u^—'r/u > 2, 4 t 5, 6 ~=r hv / 
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(5) 



— 7VK 2-7*0 ^7i=/U^y •>i^/l'X-f/l' 1 4 
- n -7"d tVu^i^/W^K i/^/Ux-f^, 4 -7"n 

^ y t/k 4 - y^-^y i y y-^ux 

— rA\ 4 - i -7d \£>vy ^^iv^f\) v-^n-r 

2 - ^ix/i'/!) v^vvUsc— r/K 4-t*7ai — 
/i^y f si?jvx.— fvK i —fyf-jvif]) v-v?/w^— x 

[0 0 19] titc, jSt»JC^CT±e©»Sai«r*-r5 

If, ^^u^^-dfv'K, 7'Dlfl/mfK, 1, 2- 
□ t KiJy, ie^ont K!)y, ^ f^n t K y 
/U;x— rvK x-f-fc? y ^i^/Uai— yvK 7°ntVW^y 

htli> a ^S^fi^^^D s/ * fc ttffl^ 

J*»I46 0li%«±fjr,5;'MS#il<, 8 Oil 
[0 0 2 0] ^m&ft-tZ?}) ->>VUi— X/Ufc-S^ * 



5 

M-g-7JftSr^-fixt>ffl^-5r i*s-e^5„ -«SC [2] 

x-i&ztizmv&ismtiLvm*. »*u<ii2<@~2 o 

[0 0 2 1 ] ^tf*^®$&frht£Z>7u tit. ftl- 

rt»c:i*fc«2<g«±ro^^dr->a^tomfli 

^#*isM%frhti:Z7'*'y?&i:*)#$.l,<, TIE— 
[3] T'^^$tbSi^iSL*.fii:^*-f5^n ^^-e 

Iftl2] 

CH2-CH-CHZ-0 — Ar 2 — o 

[3] 

::t'S [3] <K ArttTIE»it^6>S«H5SSr* 
[ft 1 3 ] 



[ft 1 4 ] 



(R*)d (R^d 

(±E*«K R 3 !^ ^*^l^ib6<73r/udr/uS, 

U d 12 0 ~ 3 (Om&Xh <9 . ete0~2<Dg$rC£> 
V>Tfc«J;Vo Yli. -O-, -S-, Kltl~20© 
*fc«^icl~2 OOT/UdrU-^^^v-S^S 

^tti^. ) 

[0 0 2 2] -ttst [3] •e**>sn*«k»)jgu*fi[* 
f$.%mc£ *) r fc as-ct 5„ r tutc(±^Jx.«, 

HO-Ar -OH-CS^^ttSv?^-— Mt&Vo&T/l'll 

[0 0 2 3] HO-Ar-OH-C^fc$tl5 -;^-;Wt 

-/K *73-^ 1, 2— Ko#i/f7^uy, 
1, Ko+^^yy, 1, Kn* 

•>t7^i/y, 2, s-i't Ko*-yt7^yy 1 2, 



("*)d (R 3 )* OAi 

30 7-^tFn^ri/t7^l/y, 4, 4' -i/t Ko^rv' 

fc*7^^/K 2, 4* -^t KP^r^^x^K 2, 
2* -i?t KD*S/tf7x=/U % 4, 4' -v^fc Kn^r 

? 1, (4-t 
^-/u) ^ > A 2, 2 - tr* (4-t Kd^'>7xr: 

A") 1, (4-fc Kn*S/7ai=^) 

i/^n^^ri^v, 2,. 2 - tf ^ ( 4 - fc Kn 
/U) -1, 1, 1, 3, 3, 3-^t7/Vtpyp^ 
1, l-fc*;* (4-t: Kp^^7x^;u) -1-7 

40 x^yn^y, t*^ (4-t Kn*i/7x-;u) >^7x 
? 9, (4-k Kp^^x^U) 

^yU^-l/V, a, a' - tf * (4-t Kd^ 4 >7x^ 
/U) -1, 4-^>fy7 p D^yfy % 4, 4' -v? 
t: Kn^rv'v?7x^;Ux- t"/k 2, 2* — S^fc Ko* 
S/^/7x^;Ux-r/U, tf^ (4-t Kp^tV7xx 
/U) ^;W7>{ K, tf^ (2-t Kn^rv^^^nyu) 
7^ h\ 1, 2-f^ (4 -fc \?u*i/y*-j\s) 
V, 1, 2-tf^ (4-fc Kp^'>7x/^'» ai>$r 
1, 2-fc** (3-fc Kn^fi/^^y ^rv/) a:^ 

so V, 1, 2-fc*X (4-fc Vu*i/y*; zfus< 
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1, 3-f* (4-t KnJfv'7iyJrv') 7u/< 
1, 4-fc*;* (4-fc Ko + ^xyJri/) ;7*? 
V, 1, 6-fc** (4-tKD^fv'7iy*-/) 
>\ v^^-UV^y 3— yl'f* (4-fc Ko^rv'7i = 

[0 0 2 4] -f&3Z [3] -C-^SttSi^^jSLmffi^ 

LifWSli, ff£L<fi2<®~2 0 OfST'&y, <t <9 
ff£U<tt4<B~5 0<@T*£>5o 
[00 2 5] ^./^^^S^H^t'^AS^TV^^^ 

^^iuit [4] x-mfrztizmvML 

5 r t a'Wf&tt^itS^WT-ff £ LV*. 
[0 0 2 6] 

Hki 5] 




[4] 

— Jtt* [4] iCfcl^T. R 4 ti\ «*»ld»&6©TA' 
*/l-S£3tfc>U fte0~4C0g$rC'ifc5. R^Mg 

l2-CO-£fcfi-S0 2 -£**>-ro ftftoHH-'i, # 

[0 0 2 7] fft,, -fl£5£ [4] t-*JV>TZ^-SO 
tta«K< J: Off* LV\ -«5fc [4] T^$W7*ay 

x.f3\ 4, 4' -i^fc KDdriyv J 7ai-/U^>'U*>t 
4, 4' -^^nn-^^oi^/^^Tfi^ir^a^-g-LT 

■fvyt <Dmmfce>m.M¥-&)ft : f-mte 2ooo~soo 

000/5*ff*L<, <fc 9 ff * L<(4 2000~1 000 

o o<Dh<r>&j$^btiZ>o $H-£a*2 o o o <t y/j>£i^ 
y> 500000 i ^t^igsm^fiTt 

[0028] *&m<o$&*im i gt<a$i&ijmiz 

[0 0 2 9] 0Ux.tf, HRSt [1] -C^^ixS^'P 
— «* [4] f/T$h57"n y ? <n>ffimft<D—mx-hZ> 



JO 

4, 4' -i?7;^n'<y/7xyytfcli4, 4' - 
i/t d a ^7x=/M/U*y^©v ? ADyyftAftj ri | 

[0 0 3 0] -2f, —f@& [2] "C^tlS^n 

SfF^»-0iJ-cfo5^y (7^-/u^y ->v?/uoi-t- 

AO — AS:5£ [4] T-^^tb-S^ny^wM^W- 

MMc*!****"*-** y 7**** v 
£T/u#y&«7:>,/7-Mcg£&U r*t£fi£-|iBte 
j&i LT7?#SS:^tf^y v'vJ/n-r/KOSISil^i 

[0 0 3 1] *fc, i^Pnt K!)y§©7p s/^fc 

*fl-fc*1*-&-J*U wixi**g^*HS^#Urb/i?y 

[00 3 2] £P>fw, — [3] X7n£thZ>7uy? 

<»mmw<D-mx&>z>^#*i'®mb. [4] -? 
y^oHfr^^— ■esj-c-fos^yai-^/u^ 

5. 

[0 0 3 3] 7"n i/^CDBiT^frW— ot LT#y :t— 7" 

«<k**3R*«c, ^-r/^mm. ^hv**jt, 75 

**t**ff*Lv% rs K**S«i L-Ctt, n, 

*S^-Si^Wg^fi^fi 2 0t:~2 5 
40 iy»*L< 145 0*C~2 0 OTCT'fcSo 

[0 0 3 4] *%B^JcfflV^^n y^*a^(C*5^T 

^/^^m^mn^m^nx^^^yo y ? 

vy? #S-£#£#K*f LT 6 0 ~ 9 5 C 
<t^ff*b<, 7 0~9 0tl%T-fe5r<!:i5$t,|c» 

y 9 ^ 9 5 fiffl:% J; y #V^-g-»4, ^./^ vKS^A^ 
y, £fc, 6 oaffi%J;y'>/j:v>#^tt^/w*>®?S# 
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[0 0 3 51 ^S&WfcfflV^^n y*#fi-g-#K*5l^ 

fcRj£Sftfcl^#, (a) ^^^V^SASfo^^Cit)^ 
A£ftfc:/n y$ (»mmfr k ^^S^HK^tc^C 
A£ftTl^ft^:/ci y ? <Dtftm#k Z&m&ZltZJj 

te, (b) *j^*>mmtimx&frz>-7u y t> kx^* 
^mmKmrnA £ ftx v *ft u > ^ n y ? a> <b ft 5 * 

ft^n y^lc^/U*:V^Srjl^{C^A-r-6*i*^^ 
fc»fP>ft-5o *^*V&g<^A£ftfc:/n y^iftig 

ZtDX*. _klE (b) (Dfimtm £ ±fE (a) 

[0036] ±15 (b) (D^mx\ &m&mcxju*>> 
m&zmtRwmA-rzzmt urn, (c) 

&£#«A£ftS:/c< S /;5Mc:fiq£u ^/nKvttS^s* 
ft W * A $ ft T ^ ft V> ^ n y ^ (c 1 ±#£ L * 

(d) ^*y8Sii5fASji5^P5'^i: > 
Ka^HSfWt-^A^ftT^ft^^n ^iw^/^y 
{fcRJSK:*H-SSJStt©fflit4rfiJffl-t-5 r. k "bft 

So 

[0 0 3 7] ±|B (d) ©M^tLt, *3§BJ! 
(2) -JR* [1] . [2] . [3] 
^ftS^tJiSLWiSr^-rS^nj/^^Hil^^, — jft 

* [4] -c«*ft5*9jgui|iffi**-r5^Dy^«)ii(r 

•T5^#S<D^/w*WtS^fc:*5^TI4, -/git [4] 
■C* t> £ ft 5 M 9 S L * W-f 5 ^ n ? * tf>^#^ 
14, -J»SC [1] , [2]-*fcl4 [3] -?a?*>£ft5i£i 

#{Sv*C t^ftJbftTI/^5. ftot, [4] T'S 

tJ^ftSiS^^iSL^^^-rs^o y?<Dlftmft-k, - 

[1] , [2] , *fc»± [3] xmt>ztizm'oi& 

■fSiifciO-jRSC [1] , [2] . *fc!4 [3] -e 
*fe$ft3l*DSU|i{fc*#i-67ei yy-fciltRliftj;:;* 
^*>l*gaSiSA$ft, [4] T'^^ftS^ny 

* (C«^KWir^/l'*:>^S^^A$ftT^ftV>yn y 

[0 0 3 8] Xfrfrylt (^/t^V&gfcjgA) t5I 
Sfc*si^T, x/u*>{kMk LTI4, £fi#:9 0%K*± 
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V>fi&.m. S&fifctt. fauxsufr^m^ ££H4S0 3 ft 

~9 9li%©«ii5,): U\ ft*J, /d^* 

»jR*PLTtJ:v\ rftC»©*aMfffflEtt±|BKIELfc* 
^wafl:%ffl^c^i^^6T^^ft^^ 0 
[0039] -fuys; &m&fc<DffiM~-<DmM k *>v* 

***TLT*S-ft*fSU:ft5 0 ^/U^V-fk^ftfc^n 

»SL<lil~5 om*%, <t?)»*L<f45~3 OM 

SJ^?JtS{4 0 t C~8 0^*5$?* L 
<, it)»*L<J4 2 0 c C~4 0 < CT-$>5o 
[0 0 4 0] *!8BJ©m^K^ll{it-t-5|^{c, ii 
^roiii^T-ic^ffl^ftS^IilSiJ, ftS3B» 8IS^J, 

g tf)(c£ Lftv^t5fflf*9T-^AT-t -So 
[0 0 4 1] -JRS; [1] ~ [4] T'*^$ft5i^'5iS 

ftflfasflfcSSft, ^c»tc:^$ftTV^Sfllifttt^-C*> 
•5. rftSrlgi^t LT-g-fiK^ft, ^f>l^^*yfb$K 

%t-tz> k#mz.<£mx&>z> a 
[0 0 4 2] ttw<Dto&*tm%*m*wteAz.Qim-t 

ft) *s»*Lv\ A^WJctt, ?Si55-^-««¥©S:jgSftSf} 

Stror-fc5fte>li!!#tc$J|5BI4ft<. N, N-i^fvP 
*^A7S K, N, N-^^^WT-fe K, N-p« 

40 2 - t'n y K^, ^^^/U^^^f •> h'%(DWy" 

/WA, 1, ^na^<^-^> N i?^ 

3— /«/7/^^x- X/^AfiilCfflVNbft 
so -C2ffl^±w^5r^LTffl^5r t t>t?t -5, ■f'T- 
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[004 3] 7^/UACDff^(i x ^(CffiUPSf^JfeVN^S 1 0 

£#5^1*1 Oj/mitlflWiK, ffll&tn;<D{g: 
®Oj£ 9 ^®ttfgO[p]±©7 v ci6^»i 2 0 0 dmi 

[ 0 0 4 4 J ftK*»W©«S»m»toV^-CKW-r5. 
hi, *SR**:tt**i:©iMb»7cRl£:SrSttfl:T?#5'l> 

J. Electrochem. Soc. Ele 
ctrochemical Science and 
Technology, 1 9 8 8, 1 3 5 (9), 
2 2 0 9 fcBtt$ftTV^#ifct$©4W3l©#ifcSrfll 

[0 0 4 5] 

[00 4 6] Jt$SE0iJ 1 

4, 4' -i?fc Kndr->i?73i— /U^/U*:^, 4, 4' 
-i'k KP*->t7i=/K *5<fctf4, 4' ->^nn 
i?73i=yU^/U*^Sr7 : 3 : 1 0 (O^/HfC, 
y 7A*#TK^7:n:^;*/u#^£iggjEi LT200 
~2 9 CCwiaS-CfiSI-^Lfc. #t>iX7c^!J^-SrS 

[004 7] ##0IJ 1 
M7km.it$&-ffi9 9mg t 

/W2 6 6mg* hl'xyim 1 *T'*:$i.TMffi.X' 1 5# 
SJ^L7c„ r^»C2-7inyU7i/— /U8. 5g£h 
,Ua:>3 Om 1 SrJbP*., &gt#ffl^T 5 Otl? 5 B§Pffl}f 

jKy-r-SrWm**, 5®, l£*&LT#y (2-7i= 
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|5)13l<E>l8ii&£fflV\ ^j«|c^nn'<v-^VSrfflv>T2- 
7i^7i;-;H 2. 2 5g£4, 4' -J?t Kn 

+•^1^71^1. 4 9 gSr^e-y-^-t UTgS'fka-&$ 
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